Abstract: Ruptured intracranial arteriovenous malformation (AVM) in pregnancy is a rare and complex situation. Due to its unique rarity, no definitive guidelines exist to this date. Endovascular embolization is widely accepted as an important component in the multidisciplinary therapy for this pathology. However, unrupturedarteriovenous malformations in pregnant woman generally warrant conservative management due to the low rupture risk.
Case Presentation
A 25-year-old woman was presented to our institution with "thunderclap" headache, vomiting, neck stiffness and CTA data of a ruptured left frontal arteriovenous malformation in the 12th week of her pregnancy. Taking in to account the high-risk from ionizing radiation the patient"s relatives were informed sufficiently and a single stage of endovascular embolization was scheduled. The main goal was to better understand the anatomy of the malformation, to observe for intra-nidal aneurysms and to totally embolize the AVM via the safely-accessible feeders.
Introduction
Cerebral arteriovenousmal formation (AVM) are relatively rare and complex cerebral lesions. Pregnancy and coexisting intracranial AVM is a complex and dangerous situation and may have fatal consequences. (1). A correlation between the nidal rupture and pregnancy has been proposed and it may be caused by the increased cardiac output or elevated estrogen levels. Recently, a study reported the rate of intracranial hemorrhage from AVM was 8.1% per pregnancy, higher than the usual rate of rupture in female patients coexisting with cerebral AVM. The re-bleedings in pregnant women are also associated with high maternal and fetal mortality -10% to 40%.
Recent reports suggest that ruptured AVM presented during pregnancy have been managed surgically with sufficient results. (2) Thus, despite the potential teratogenic effects of anesthetic agents and the radiation on the fetus the debate for most safety and appropriate approach is still ongoing. (3) With the latest advances in the endovascular technology, embolization of cerebral arteriovenous malformations has been used widely over to microsurgery with much reported success. (5,6,8) However, to this date the role of the endovascular approach in management of symptomatic AVM during pregnancy has not been well established.
Case report
D.D a 25-year old woman, 15 weeks into her first pregnancy was presented to our hospital with sudden onset of ""thunderclap"" headache associated with vomiting and neck stiffness. A CT angiography was performed in an outside hospital with data intracranial hemorrhage -FISHER IV due to a ruptured left frontal arteriovenous malformation with intra-nidal aneurysm. Her past medical history was significant for an alcohol and cigarette abuse. Our patient"s physical exam showed he presence of meningeal irritation.
A multidisciplinary team of neurosurgeons and radiologist informed the patient and her present relatives about the situation and the potential risk of re-rupture a decision for performing an endovascular embolization of the ruptured AVM was made. The procedure was coordinated with anesthesiologist to ensure the safety of both the mother and the fetus. During the procedure measures were taken to reduce the exposure of the fetus to ionizing radiation to a minimum.
After Seldinger catheterization of the right femoral artery, a digital preoperative panangiography was performed to determine the anatomy of the AVM and its feeders and venous drainage. The guide catheter was positioned in the distal left internal carotid artery. A microcatheter with detachable tip was navigated over a guide wire to select the inferior division of the left pericalosal artery feeding the AVM.
After few contrast injections and ensuring that the selected branch was feeding the nidus, Onyx-18 (Onyx Liquid Embolic System ® ) application was initiated. After the procedure, procedure the patient was transferred to the intensive care unit for close observation due to presence of intracranial hemorrhage. An uncomplicated postoperative course with no additional neurological deficit was recorded at patients discharge.
Under lead shielding protection, the exposure dose after head CT scanning and cerebral angiography was 0.025 mGy. However, considering the potential biological effect of the radiation the patient chose abortion after extensive counseling.
Discussion
Emergency operation is necessary for ruptured cerebral AVM in pregnancy. Intracranial hematoma and subarachnoid hemorrhage can cause worsening neurological symptoms, cerebral ischemia or even death for the mother and the fetus. Cesarean section is indicated if the fetus is mature enough. In the case where the fetus was not mature, the risk of AVM re -bleeding is increasing a surgical excision or endovascular embolization could be performed.
Endovascular approaches for ruptured cerebral AVM in pregnancy should be performed according with angiographic and anatomy features. Radioactive diagnosis and treatment methods should be avoided during pregnancy unless they are necessary. With the recent technological advances of the endovascular methods, several case reports suggest that endovascular embolization is safe and effective in the period of pregnancy for ruptured cerebral arteriovenous malformations and aneurysms. In these cases, the proper shielding of the abdomen and minimizing the use of ionizing radiation are of particular importance.
However, for lesions in easily accessible areas, surgery alone may be suitable. When the target lesions are in deep brain areas or have many fragile feeders, embolization may increase the cure rate. Onyx embolization system and Visipaque contrast agents are not contraindicated in pregnancy. Finally, for better maternal and fetal prognosis, future studiesand guidelines for female patients with unruptured or ruptured cerebral AVMs should be established.
Conclusion
Ruptured cerebral arteriovenous malformation during pregnancy is a serious situation and should be actively treated. Particularly when safety measures are taken in account to protect the fetus endovascular embolization can provide a safe and proper management of this rare condition. 
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